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(54) VARIABLE SPEED DRIVING DEVICE FOR AC MOTOR 
(57)Abstract 

PROBLEM TO BE SOLVED: To make an interphase reactor 
unnecessary by making the number of revolutions of a motor to 
correspond to the sum of the output frequencies of first and second 
variable frequency converters or the difference between the output 
frequencies by respectively connecting the frequency converters to 
stator and rotor windings. 

SOLUTION; First and second inverters 2 and 3 which are provided as 
first and second variable frequency converters are respectively 
connected to the stator winding la and rotor winding 1b of a wound- 
rotor induction motor 1 so that DC power obtained by converting AC 
power outputted from a power transformer 7 by means of a converter 6 
having a high power factor can be supplied to the motor 1 and the 
number of revolutions of the motor 1 can correspond to the sum of the 
output frequencies of the inverters 2 and 3 or the difference between 
the output frequencies. Therefore, the capacity of the motor can be 
increased and the motor can be driven at a low speed in an excellent 
state by increasing the output torque of the motor without using any 
interphase reactor. 
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<»\X7v~T?*7Vt]*7V? (110) X'hh. T-/7y 



(7) 
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x*U-? ( 1 0) 0>HtfrCT-y7m:F54 7'U II 

f&mnmait uzamti vFms ( i i 5 > <o 
wxx-yvywizvyj 7lx^z>. ^^h\f. n 

£2g«<0#£?)|I]£8(rps) fc^^fc. JQiOfth 
nfctf)0t|fiUi. n = f l+f2X'$>lfrb. TtTWs 

iz$t hmtf f 2= n - f lfc&|> J; 3 (rT i fctfrC* 

<0Uffl*<-g:L^gfS|^ 1 W*/EHEJ84*>y wx? 
0{fcffl££irfr£. ^KOiptC^tT-xT-^y*^ 

m$MtfiE®fcX'fr'0. 4 yrt-t I N V-A (2) CO 

irta* { »Ee<o^. 4 i nv- a ( 2 ) <oe 

mztch.m^Z&UX, (123) t (124) (i, 
2 ^<F>rt)VX<^mmW)$i>fl> VVX i'&htWXto 

mmx'bh. zti^ntmrntfrmiztchco^ n 

bflcon^zX-yX. Vi%i)mz7v7miz*.JiZii 

I £ = IU sinwt + IV sin(wt 
I r = IU cosoot ♦ IV cos(<at 

tt:. PWM08&C-5-;c.S> VXS. VXrfc 

VXU = VXS sincot 
VXV = VX8 sin(<ut - 2*73) 
VXW = VXS sin(<wt + 2*73) 
[0042] jSgf^ESS (108) COft^ure kA" 
/WX x x * V-9 <oft£ jaSft^wrefcS-? % i$ 
AMfflilK (10 9) i 82*i%^f 

^ifcAWmWfcWBWflPEIft (112) WfiBHA' 

i t Bamm* 1 r 2* = 0 * . 

«B*<»1, a>re, irl< i SlOd^lWfbmSS 

mm3B (112) izH-tx^h. 

[00433 08O0!lT'<±2<5diam8gm^ i r2* = 0 

fcl/cv*s#» zcoXoizt&b. -fy/WiNV- 
AT'l#^flE£&*ycv^<DT\ -etlfc-i^rllS&mSS 

I N V- A?&*>ti 1 &«££^-t£££>t::£^ 

«5SSr^T 2<mmM^m^ i r2* i: t XZi. IZth 

com-stfw&hw. zcomtv&coj i n 

h. ±W)^b\tTwm®w>m$sgmt. i&. 2 
ifcora*^ titers hz-t frt>?mx-% h . 
[0044] ifrwtmiamm ( 1 1 2 ) ut. mss 



£9, ^y{MKA;ft£ft£^ta<*>!>£«6T-&£. PI 
0«K»ni:VF&fI8 (115) OSWXf 1 

>*<?y?<7)7-y7®iz&m-if)\ y^ymztmt 
hfr*x< -y^mx-mmn xoizm&Lix^h. 

«H=k X< v+m (12 5) X'ntfJE<0ig>&i7 y7 

«c, n tfnnmityv >mzxjj-r& x o tztmr 

h. ttz. X 4 -yf-0» (12 6) T*f IffiE&mit 

?vyw.z. immuT<v7mizwi-&cLtiz}: 

•3, Stf2=n-f UZ%l£olzmfS.LXm. 
[0 04 0 3 08CMO. **»hmz!£tXlE1M.- 

$mmi®& (io7) frmmm&mmco&mt* 
is in. cos^ait, -etisrtkcma^ajs 

(9) fr^mtl&2#M8ti.m^i2(\},V.\i)) Z3tt/ 

r smmmm ( 1 o s ) ? i ri. i ^2ft# tsaft 
rWiitMmarafcttJ&u ^«{±fii«iT'h 
)v^Mznmi> 

[004D vxtxz&wx. 3ffl^mu vvtframm® 
&mmr8^co%m\z. mm 3ia®mz^x7r&t 

- 2x/3) + IW sin(cot + 2x/3) 

- 2n/3>) + IW cos(<ut + 2?r/3) 
TieoiiOT'*)!.. 

+ VXr coswt 

+ VXr cos(<ut - 2*73) 

+ VXr cos(a>t + 2*73) 

®m ( 9 ) y^-^ i Nv-B<oaj*m«(t 

^$-r5ffiS(cS^L^7-f-H>'N'-y^fi^i r2. i 

EO*|^fiVr2», Ve?2*SrUl^-rs. Z(0r 5f*c0fi 
^{ir^/3ffi^IlIS5 ( 1 04) T3ttflWcttU 
PWMEffi ( 1 0 2 ) iOidtctT-fWN' 
-9 I NV-Boai^«S5^iHK«e&«^i: 

[00453 Jb»0J:3fc«MW*fc«WI ( 1 ) Ol 
iXIBJ^fffiP^amfcjg^i. VA'-^ I NV — AT' 
h^li-f y^-^iNV-BT*$"Jffli$tt 

6. ^fyA-^INV-B^«3gcf2(4«i!rta^Illlc 
V*-? I NV-BOtil^jSS:<0fHi:S®iBP , 3T'. -b' 

aw&pbmmmpxtiztot:vm.<v®mm s ®t>ii 
I. 

[ 0 0 4 6 3 0 1 0lz4gMmiZ'<7l®mMWW 
f-y*7r:t. 04 (CTjrfJ: o izmm(.co®fc}}ft£&: 

f lfc ^A- 9 I N V- B OJU8dK f 2k <9faT&* 

wwifi+f2ku zit*mzimmmt.b2,tt 

f2. SKScn (2«ltSc7)^Orps) $-]RoTV^ 
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i. znmx-it. EiK<o%&(i. EnawcttLafcfrfc 

thikihtz f 2 OH z -gt U m$lfil<0 

ECaS: 0 frh 4 0 H z ffl^OjSJg ( 2 0 H z C*f -f 2, 
PI»2eSrnsi;UT2ns) tXHamt&b. Z.&®CD 

®&mmmz%{kt. -&®$&mmmi.i m 
umz- 2ohz*>4>+2ohz tx-%\tL. &&m\ 

£ + 20Hza>£>-20Hz£T'£fc$-eTvv?>. Zcr> 
X 0 izt 1 b tSU b IX f 2li- 2 0 H z T^tt-ti-f , 
E«E»UiO*^-4 0Hzffli<Oj$Jt (-2ns) *T' 

C 0 0 4 7 ] iJEOJ: 3 CCKO^r ATliJU&gSc f 1 

x-itf \w->mmn ( 1 1 s ) zm. torn 

^£i$5S&a<0 . 1 *><o 1 &1SJ&0-<fcih.|I]8£SL 
•C'f WW I N V-A<0^^@dt^i: fC^S. Z<F> 

"C, f*Tf$iB&t£lll 2C0J; S&^-ySrE^I.^ 
izmtKZ. 

[ o o 4 8 ] lessors . 1 1 izyjo- momiz 
i^xmmz. z<7)i§ia. m&mmzm&ziit:'! 

i nv- Atmm^mzmmw^ 
1 1 Nv-Btz$kiz%fi$Mt Lxmmix^i. a 

T. 2#»M WW I UV-B<rfflWm\i.l*bm 

smabfttmcomwir-mi. %mm%im 
*&zfflm-&. 

[0049] ZnmWX'ii. 4 yrt-f I NV— Atr 

sjmixnfis&im'tf okmz. mgaamsi (8 ) <r> 

1 &mSEfI^ i 1£ 3«/r S^SUUSS ( 1 0 3 ) T 1 

»:ffl!i^pi^iii!isjiS(c^iL, -E-ofi^^^^^bmes 

#HHI|I1S& (121) (C7 <- HA>y ? LT^S. 

^mmxte. m&'-mthtf. mz<*\. «re, i 

r2, i <*2#^T'&SOT^it£<0fg^i-£;il>. 
[0050] 2^O«Sr t $0fflI^Sg«il§5:-^O^}eiS 

ssmftsim&fc 2&k{,z®m-tz>%&. m<r>%wm 
wiiz*m%^£ o izmm^^-t zmmz . z 
(o^mmm-mmrmmmm^i it. mm 

?wfci$m, 2<m<,zm.<m.mmi eitt^x 
wiih. io-c> 01 in*. t-?2dm<r>V)v?w& 

lii *1* = (N2/N1) idVbLX. YMWSSX&t 
ESS (119) *>£>4;tTU3>. 
[0051] ZC0®cr>mX'li®®Mi8$.li. i r2* = 0 b 
U IXMfr^XiMmzLX^h. ft&bi'A 

Tj>x'it-%mmx'$>h<?)x\ mzmmMWi** i 
n't ixm®m.%Lfe&m < 1 2 0 ) 

^JWIUK (12 1) Ic-S-**. UfiO^gNtmcSSiJ 



8» (12 2) X'3mz%&lW£. PWM0K ( 1 

0 1 ) >'<-?<7)X< y+>7iE*jrt-r&. 

m&x^Ltztmmz, i r 2'=otitr. aatiggs 

*2<zmfrC>i* : te-t-Z>XoizlXt>£<. tt:. IK. 
2&X'ti&lX&te1-ZZblX'ZZ. CKOj/XrAt' 
it 2Kmx-%< . 1 <^g[t r ttfc 5«t^W 

[0052] HSiO)g©9 . ifcfc. K^t/c^r-A 
it. *<n-mk LX 5 H zOTO^^t^ffi^-f fciEfe 

1 lomwmm 1 2 j: ouiwi. . d^ia-c^fiii 
\t*i\?i\<n>i>j<<-?<nm&.x'bh. mmt. fi 
+ f 2?h&. mtmm&mfom&n < r Pm ) 

«i*f»$:pfct^^ n=l 20 (f l+f2) / 

Pt%z<r)x\ mmim&mztimLx^h. a+f2 
x'®m#&*$>(ox\ m±zti&m>fsimib2,tt 
«tro*. &ix. z cr>m\tmm.<n> j £tt.k nznt 
i2iz<r)£oizMWthfr*Ki,x^h. zcomx-a 

<r)f§imL<r>±mt. fl» f2*K2 0Hz-C' 

**«>T, %ckWhmmifi+f2=4 0Hzizttfo-r 
hws.m% btih . @ 8 ttiitm 1 1 ««*i3Roiiwtr 

«t 0 ^rtS^HHSISfc^^^ f 1£& 

Lxf2tf&mz&&&£dizmwmmiSLL. fitf 

2*^UP§^«totCtTV^|,. 
[0053] ft? . )$S^-b'oi521-COX h-;WIIgcO 
^{i. -i^&ISSrf l=5Hzl;:fctf>T*6fc, — 
<^iSIS(ia^Cf2=-5Hzt^t), 4r'Oj£«-ca 

(!4Kjg«^0e:/n6]£^j:^ 
•tKmmLt>5Hzk»dim?*>&. ^x. *h 

-iVmtX- h4V^—?\t2i$t t> 5 H ziP6T* 0 . 

[0054] *(C. f l£2 0Hza-C±#UC>9>< 
i:. 0!|^!cnJi2O-5 = l 5Hzffii*-C»DjS1-|>. 

-5Hzn$.*X'$LMt¥1 l zbb'&Z>. ^rtfsjrfe 
If. 3£S<0^S:^T f lOSHfc «k d (c s 
flO^-y*SW>"CV^436»4»'C**. fl+f2=l 
5HztC^-57t^fcf l£20Hz*>4,l OHzCSEfl: 
$^ia{C^-y$:^>Tfc<fc, fl*^<ttfe 
femtLTfaA^-SHzj&^ + SHzfcSfli-ri. BP 

a5^«dBcf2(Ofiitt^Rl5-n». ^Ofc#flS:2 
OHzA^l OHzfcSHfcS-es&SJiO. lg«S<0 
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(CZ-POJSJj&SL BP*>. f Hi20Hzfc 1 OHzcO 

[00 553 iJCC. fl£ lOHz^^-rtTt^^T' 
£££3 0HzffiS£?1llli£-f*fc, 3-j£{if2#g& 
t5Hz*^20Hz^t'^b-TS. 20HzT*f2Ji 
iEB&OT'. &\± f 12: 1 0 H zfrb 2 0 H z 
$-^ojDi$-rSfc. f2kHSSfcLT£ft-lH\ 2 0 
Hz(cjL^&. fcUico.kdfcSrjgfcftlcf lS-^-y 

%'h<r>X\ 5Uz\;XT<r>m®L*@.oZb%<.*vfr 

[oo56j PiatnisfriEiteffli t ^ Lx^htf, mm 

matCiif lb f 2O»*jWBfc!0r*WC, fltfiJJBi: 
*>*. 

[0057] &±<n%mte<?)jm(0W%?liWg±. A 

*s*—9 I NV-A£l&ffl!U -fyyWlNV-BS 

[ 0 0 5 8 ] tfi: . &* 3 W*-*ttlM U 

x^«Waw<-^t fcJ:t*U E5<0 (a) , 

( b ) «O0KTHI4<O*|V^-C{i^>f *- F3W<- 
*?«>J:^. *fc» 4>^'-?Ji02fc:iKtJ:?&8* 

[ 0 0 5 9 ] *fc . Umm>^mzru »,9\iJ\- H»7 

<9rW>4rCV 7 h <7X7£<k 91191-*-* Zt^T't-iZ. 
blt^otX-W\ 

[0060] &±. zomizmmitzntem&m 
[oo6i]© ffiiau hMfi*9?c. mmmvft 

[0062]© 2^o-r y^-?miimmt(omzw 

/2\ZX'%h. BP*>. mitt20Hz(r>4y/<-?£2 
izm^XA0Kz®%nW£t>mt>1xh. znzbii. 
x 4 v+v7J§m}&<!k<m;X'% hZb tco=5r*< *) . 

[0063]© mm<r>x y-)vwmi,z4 
<r)mm.&*a)&<iX'Tif&<mitt<. 2&bi>®. 

H z (Mlli 5 H z ) VlklZX'Z h<T)X\ *&g<07-A 
^omi6*#£8ft* i b tfX'tL % X=F*>iS* >?=S3 



[oo64]© 2^-fvM'-^oss. saaii. m 

tST'tiv^ |§It;-e&*#g<i£<, HSrSjaSKt 
•IfctT'S*. WW««ftJt<oa5gfc8<f**OT. 

£fc#T'S*. 

[0065]© «^fc@«^55»5fjK>*a£*& 
-T*<DT\ ffiiau T9 Wi^coJ: a fcWMEWfc 

±3fspjfc**. 

[0066]© *znmnnmn<? bMtmtx 

fc*WC**. m&cr)2<!KmVl 
t:mmiXl>%A,t>WW±<0®fHt%\,WX'. X< ?+ 
>?fflim.Z&<X'%hZbbtt*^X. mcotzfB 

mnam*y<.? bMms&L, jmammiim 
s*. 

[0067]© TOBMMcfciTflaW). ««»8m 

«rts^)»^ST'{i. lasiawmarc. 2 kmc 20 
www* twft^fc. i ooKittafctt— ^>-f 

»4M»Rimtt(0Bii(:ffli ^* i b &7FB0f? 
t*mt&i><DbLX&.mti%i)>r>t:£?X'i>&. *I6 

ofl^^ji. *'\s®&<r)mmwx'\ixmtX'f>hw. 
^mmmmmmzk L^ntcm i>hitf. mott 

It. &ME.Wmi)<K$i.m:i><7)X'hZ>tf. thSWHz 
^-^<0ScHkW<0I GBT-f y^'-^fct^LT^ 

*. 

[0068] 

naoiii^^ijiiffljj. w&f-bmm-bom&m. 
m%mtt&&fcmmm$8mmimzti^ 
x. ®fe?%mzm-<oTqmmc$mz. 
mzm-<n°m%m.>m&*&tiii, 

Lfcco-c, rn&vr? V)vz®m-thzb%<2te<m 



(10) 8SW9-205797 



[0 0 69] 4*s, mm2izm^mmmmt. 
coo70] 4^, n^3(=ffi«^9snaH»ii. 

35-4 fc»i8Z^T3^»»3a«*tf>. Mix*>-;fr£m 

Batatas £«&-r 6 <ox\ m&i> 

[00711 4*:. ff«3S4fc^S^^iE»^S(i, 

OT*WBaMWh^4«a[t(WM-*^ us? 
[ 0 0 7 2 ] ifc. It** 5 fcffi£*T£iSIB»3!S£li. 

m-&xxm-jmsemmmsi*&£xaMh lx 

smmwrn?) hwimsab mmimtiib zmkthn 
x\ aiciusu m$mm<r)®&w< ; 7>xz 

[00 7 3] 4fc. ft^6t::<$i>TOgl&ia&g{±. 

[0074] tit. mrnnzm^mmm.it. 
&femm&mmiznLx&-&K\m-<vm.mi 

it, ita^amsi&oiHifE&tcist. ±E/<*-yjWS 
»t ^ti^^^sc^ncoai^^«dRi±±i^N^ -v 

m&w^mmixtzmmcom&mmzi; *)&&r 

[00751 4^. »*S8 izfozaj^mmmmi. 

•f ) izuwc^-^tz^-m^mm^mx 
fi*)inj}mmL<r)m&i) ( jEfrL>n.. i^itnt^mzs. 
m-i i. o tt* 1 1 1 isuummomm* 



v ilXtffflmihZ b SrSJtS £ b A<TS * . 
[007 6] 4fc. M3H9(cfli*iBGUBMifi»i. 

®mte®&mz±£-oKtLxi>. f&ttMmm 
[oo77] ttz. m^m i o £ffi6TOQNB»sai 

i 4 x\ m^i-mcrmm^m m 
*?v>*x-. mico&fcwmiiaztzmz&mmcc 
mm-zzttfx'zz. 

[00783 *^. m$g 1 1 mhsimsmmm 
mmtix. jmnw.&mizmmLKcox'. msim® 

[ 0 0 7 9 ] M^l 2(cfli£?nSSnBU9gK 
-^O^S<DSSlcfe{t&i*«* J Hfc«ct& . 

[ o o 8 o ] tt^ m?m 1 3 iz&fas$dmmmm 
a, m-ttziim-oj >rt-?<7)Mtii)>-iTiz3m2 

WN'-^Sr, fltefrtC3ffl 3 K/M VA'-^S: 
ffl\^jt<7rC\ 2 l/W yM-J' J: 3 l/^-f ^a'-^ 
bm%<r>mk££.frLt:^XTJ>Zm®'t& ZbtfX' 

[ o o 8 1 ] a*:, n«« i 4 izm^mmmm 
a. m-t$xvm-<04 >j<-?e)$mjy£b ix&sz 
ajfitf) i mwfomiz g s^ou^^ mmm<Dx 

[ o o 8 2 1 a*, mxm 1 5{c^&nr3£a[iB»gs 
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[0ffl<7>fS#£l80J?] 

[02] ;^M»tt^i^yA-^3 
[03] z-nvj >^-f*-3>j<-?zism.Lx 
[04] z m.tycD°pm®mmmz}i\ *x , i&t 

[05] Z\(0%W<7>$m<OBB2%^l4lzmZ$i 

[06] z^mcm^mmsizam^sMm. 
<n^mmkwzmm$mx'hh. 

[07] £a&Ha^a^6£&it*£8niMl 
O^|giSW§iai&^1-fltB!t0-CJ>l. . 

[08 1 zmmwrnfrMimi fcattssawiwi 
co^mmm&m. *<nmwm**>xm7uv? 
mx'bh. 

[09 ] miMS^iOM. fc<ktf4 V*-9 I NV 
-A ( 2) oas*HWROjEiS!iafifci6frT'yr^«7 
vWsWXto SrflJ 0 Si S HBfcSfT'n •/ ? 0T 

[0io] zomuz&^x . «ntftoisHBSK&* 

[011] ^collHBcollte^® 8 tfcttS3ccS^ 
?0T'J>S. 

[012] £*>»Di(CfcV >T > 5Hz jaT*>W*ft* 



[013] fifefcOfflS 'J T9 V >'<- ?<0 

i mmm^MWi. 2 inm^<-;. 3 ss 

by>x. 8. 9 *-;Hry-t^f<on^ajfflc 

T, 10 l'Wa/BNEfc60 0 0'WX/liHEa/t 
frX&x*V—9, 10 1. 102 10 
3, 105 3ffl*6r*MNtt£IBaM!IK. 104 

r 3«^)«Wa«ig», 106, 107 

IE^fc£3£«E<0?&£lI]8&, 108 XftflMtQHk 1 
09 jftKMfflilft. 1 1 0 UP-DOWN*7V 

ill ^y^afcliUP-DOWN^y?. 

112 2%«a[^ : F»fn»«miiiB, 1130 

1 1 4 fflWR<O3a3E*l»<%ft^«jaR0», 1 1 5 

i6 -Km* yrt-fimmtzKixwBimiz 

*h&m. 117 -«W4 yA-*OWHB4M>iW 
ffi££tf>S[HS&, 118 HMK WWOtEBM 

ess, 119 ^i^^murta^^it^triiK 
«ih^«a[*«w>**s^0B, 120 -rumm 
vicwiGzmfr&m. 121 laaat^mww 

SSfllfflslflk 122 r$«fr£ 3ffi**<0J£8g&EI 
JHk 12 3, 124 Zowm^ttfflaidRaftattttJ 
'W^Mtfc'fA'.XftlJtHHk 1 2 5. 1 26 JSffiK 

fi sg— <o>f v'WomaJiiiHL f2 ts-vjy 
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